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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention relates to the field of heat exchange, and in particular to an air
conditioning system and a control method for an air conditioning system.

BACKGROUND OF THE INVENTION

[0002] Currently, multiple sets of parallel components are typically used in large air
conditioning systems in commercial applications for better partial-load regulation ability and
better operating efficiency. For example, they may be embodied as a plurality of parallel heat
exchange units at the end of indoor air, etc.; or they may also be embodied as a plurality of
parallel compressors and/or a plurality of parallel injectors at an outdoor cooling/heating end.
In this case, under some working conditions, for example, in a case where only part of the
indoor heat exchange units are opened according to actual requirements, the outdoor
cooling/heating end of the air conditioning system is not required to operate under full load,
and only part of the compressors or injectors are required to operate to meet the load and
achieve maximum efficiency. However, how to specifically determine the supply and demand
relationship between these parallel components, and how to specifically coordinate these
parallel components to achieve stable on-demand cooling/heating and improved energy
efficiency are problems that need to be addressed.

WO 2018/080446 A1 discloses a control system that matches a variable speed AC compressor
unit with a load.

JP H0634188 A discloses a control device for an air conditioner which adjusts a rotation speed
code according to a user's preference.

SUMMARY OF THE INVENTION

[0003] The present invention relates to an air conditioning system and a control method for an
air conditioning system, as defined by the appended independent claims

[0004] . These may solve or at least alleviate one or more of the above problems in the prior
art and problems in other aspects.

[0005] A first aspect of the present invention relates to a control method, as defined by
appended independent claim 1, for an air conditioning system, the air conditioning system
including compressors and/or injectors, and the control method including: S100, acquiring an
actual cooling/heating capacity output by the air conditioning system, and acquiring an actual
temperature change rate of an indoor heat exchange unit; S200, automatically learning a heat
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exchange load characteristic curve of the indoor heat exchange unit based on the actual
cooling/heating capacity and the actual temperature change rate; S300, acquiring a steady
state load and/or a desired load of the indoor heat exchange unit based on the heat exchange
load characteristic curve, wherein the steady state load is the actual cooling/heating capacity
corresponding to the point where the actual temperature change rate on the heat exchange
load characteristic curve is 0, and the desired load is the actual cooling/heating capacity
corresponding to the point where the actual temperature change rate on the heat exchange
load characteristic curve is a desired temperature change rate; and S400, adjusting the
number of operating compressors out of said compressors and rotational speeds of said
compressors, and/or adjusting the number of operating injectors out of said injectors and
opening degrees of said injectors, based on the steady state load and/or the desired load.

[0006] Optionally, the desired temperature change rate is acquired based on an actual
temperature of the indoor heat exchange unit, a desired temperature set by a customer, and a
desired adjustment time set by the customer.

[0007] Optionally, the desired temperature change rate is determined as dT/digegireq =-

(1/tg)*Error; where dT/dtgesireq is the desired temperature change rate, tg is the desired

adjustment time, and Error is a difference between the actual temperature and the desired
temperature.

[0008] Optionally, the heat exchange load characteristic curve is determined as

dT/dt=k{*(Load-Cap); where dT/dt is the actual temperature change rate, Cap is the actual
cooling/heating capacity, k¢ is a slope of fitted heat exchange load characteristic curve, and

Load is a fitted steady state load.

[0009] Optionally, the actual cooling/heating capacity output by the air conditioning system is
acquired based at least on an actual flow rate output by the compressors, a temperature
and/or pressure of a refrigerant delivered to the indoor heat exchange unit, and a temperature
and/or pressure of the refrigerant returned from the indoor heat exchange unit.

[0010] Optionally, in an air conditioning system having compressors and injectors, the actual
cooling/heating capacity output by the air conditioning system is also correlated to a ratio of
mass entrainments of the injectors.

[0011] Optionally, the actual flow rate output by the compressors is acquired based on a
rotational speed of the compressors, inlet pressure and/or inlet temperature, and outlet

pressure and/or outlet temperature.

[0012] Optionally, the actual flow rate output by the compressors is acquired based on a flow
meter.

[0013] Optionally, the actual flow rate output by the compressors is acquired based on opening
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degrees of throttling elements at individual indoor heat exchange units and differences
between their upstream and downstream pressures.

[0014] Optionally, the number of operating compressors is adjusted to the minimum when the
steady state load and/or the desired load are satisfied.

[0015] Optionally, when all of the compressors are variable frequency compressors, the
rotational speeds of all operating compressors are adjusted to be the same if the steady state
load and/or the desired load are satisfied.

[0016] Optionally, when all of the compressors are fixed frequency compressors, the steady
state load and/or the desired load are satisfied by automatically turning on/turning off a
minimum number of operating fixed frequency compressors.

[0017] Optionally, the number of operating injectors is adjusted to the minimum when the
steady state load and/or the desired load are satisfied.

[0018] Optionally, the method of acquiring the heat exchange load characteristic curve through
automatically learning as described in S200 includes one or more of function fitting,
constructing an artificial neural network and constructing a support vector machine model.

[0019] According to another aspect of the present invention, an air conditioning system is
further provided, which includes: compressors and/or injectors, and a controller configured to
perform the control method as described above.

[0020] Optionally, the air conditioning system is a refrigeration system or a heat pump system.

[0021] Optionally, the air conditioning system further includes: an injector disposed in a
refrigerant circuit of the air conditioning system.

[0022] According to the air conditioning system and the control method for the air conditioning
system of the present invention, as defined by appended independent claims, the steady load
and/or the desired load are acquired by automatically learning a heat exchange load
characteristic curve, and based on this, the number of operating compressors and rotational
speeds of compressors are adjusted, and/or the number of operating injectors and opening
degrees of injectors are adjusted. In this way, it may be ensured that the air conditioning
system can stably output a cooling/heating capacity to meet the load requirements of the
indoor heat exchange units, guaranteeing a stable, coordinated and efficient operation of the
system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Preferred embodiments of the present invention will be further described in detail below
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by way of example only with reference to the accompanying drawings and embodiments, but it
should be understood that the drawings are only provided for the purpose of explanation, and
should not be considered as limiting the scope of the claims. In addition, unless otherwise
specified, the drawings are only intended to conceptually illustrate the structures and
constructions described herein, and are not necessarily drawn to scale.

[0024] FIG. 1 is a schematic control diagram of an air conditioning system.

DETAILED DESCRIPTION OF THE EMBODIMENT(S) OF THE INVENTION

[0025] Embodiments of the present invention will be described in detail below with reference to
the exemplary drawings. However, it should be understood that the present invention may be
embodied in a variety of different forms and should not be construed as being limited to the
embodiments set forth herein, as long as the resulting embodiment comprises all features of
one of the appended independent claims.

[0026] The embodiments are provided to make the disclosure of the present invention more
complete and thorough, and to fully convey the concept of the present invention to those
skilled in the art.

[0027] It should also be understood by those skilled in the art that the air conditioning system
proposed by the present invention does not narrowly refer to an air conditioner in the industry
which is used in a building and equipped with an outdoor cooling/heating unit and an indoor
heat exchange unit. Rather, it should be considered as a kind of thermodynamic system with
air conditioning function, which is driven by various types of power sources (for example,
electric power) to exchange heat with the air at a position to be adjusted, by means of a phase
change of the refrigerant in the system. For example, when the air conditioning system is used
in a Heating Ventilating & Air Conditioning (HVAC) system in a building, it may be a
refrigeration system with a cooling-only function (only cooling) or a heat pump system with both
cooling and heating functions. As another example, when the air conditioning system is used in
the field of cold chain, it may be a transport refrigeration system or a refrigeration/freezing
system.

[0028] In particular, a control method for an air conditioning system is provided herein. The
control method includes at least the integrality of steps defined by appended independent
claim 1, comprising the following steps.

[0029] First, S 100 is executed to acquire an actual cooling/heating capacity output by the air
conditioning system, and to acquire an actual temperature change rate of an indoor heat
exchange unit. This step is intended to acquire the operational data required for capacity
evaluation or prediction for subsequent evaluation or prediction work. It should be noted that
the operational data can be acquired in a direct way or in an indirect way. Various factors such
as acquisition cost, acquisition accuracy, and application scenes may be taken into
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consideration for the selection of the specific manner of the step. Several parameter
acquisition ways are provided exemplarily herein for reference.

[0030] For example, the actual cooling/heating capacity output by the air conditioning system
may be acquired based at least on an actual flow rate output by the compressors, a
temperature and/or pressure of a refrigerant delivered to the indoor heat exchange unit, and a
temperature and/or pressure of the refrigerant returned from the indoor heat exchange unit. Of
course, in an air conditioning system having injectors, since the refrigerant fluid output by the
compressors generates an entrainment action through highpressure nozzles of the injectors to
suction the fluid from the outlet of the indoor heat exchange unit, the concept of a ratio of mass
entrainments of the injectors in the art should also be introduced. At this point, the actual
cooling/heating capacity output by the air conditioning system is also correlated to the ratio of
mass entrainments of the injectors. The ratio of mass entrainments of the injectors can be
acquired from an injector high pressure, and pressures and/or temperatures at an air inlet and
an outlet.

[0031] For the parameters required to acquire the actual cooling/heating capacity output by
the air conditioning system, some of them can be directly acquired by existing sensors with
mature technologies and suitable cost, such as pressure sensor, temperature sensor, speed
sensor and the like. For the actual flow rate output by the compressors, on one hand, it is
indeed possible to directly use a flow meter to acquire the value, but the current high-precision
flow meter involves a high cost. Therefore, it is also conceivable to use a combination of
indirect measurement with calculation to acquire the flow rate. For example, the actual flow
rate output by the compressors can be acquired based on the rotational speed of the
compressors, inlet pressure and/or temperature, and outlet pressure and/or temperature. For
a conventional air conditioning system, there are typically corresponding sensors for
measuring these parameters. Therefore, such a flow rate acquisition method does not add
extra cost, and has high precision. In addition, since the parameters to be measured are on
the host side, it is more feasible to acquire the parameters. Alternatively, the actual flow rate
output by the compressors can also be acquired based on opening degrees of throttling
elements at individual indoor heat exchange units and differences between their upstream and
downstream pressures, which is also applicable to some situations.

[0032] Then, S200 is executed to automatically learn a heat exchange load characteristic
curve of the indoor heat exchange unit based on the actual cooling/heating capacity and the
actual temperature change rate. This step is intended to acquire reference parameters
required for capacity evaluation or prediction for performing subsequent evaluation or
prediction work. The automatic learning process can include one or more of function fitting,
constructing an artificial neural network and constructing a support vector machine model. In
some embodiments, a curve fitting method can be employed to automatically learn the heat
exchange load characteristic curve of the indoor heat exchange unit. In this embodiment, the
actual cooling/heating capacities output by the system at a plurality of time points and the
actual temperature change rates at the time points are acquired and reflected in a coordinate
interval, and thereby a linear function associated with a plurality of points is acquired by fitting.
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In this embodiment, the function of the heat exchange load characteristic curve is dT/dt=ki*
(Load-Cap); where dT/dt is the actual temperature change rate, Cap is the actual
cooling/heating capacity, k1 is a slope of fitted heat exchange load characteristic curve, and

Load is fitted steady state load.

[0033] After acquiring the heat exchange load characteristic curve, S300 can be executed for
application. That is, the steady state load or the desired load of the indoor heat exchange unit
is acquired based on the heat exchange load characteristic curve. The steady state load is the
actual cooling/heating capacity corresponding to the point where the actual temperature
change rate on the heat exchange load characteristic curve is 0. That is, according to the
current system output, when this time point is reached, the temperature change at the indoor
heat exchange unit in the system tends to be stable, and the point value reflected on the heat
exchange load characteristic curve is the actual cooling/heating capacity of the system. The
desired load is the actual cooling/heating capacity corresponding to the point where the actual
temperature change rate on the heat exchange load characteristic curve is a desired
temperature change rate. The steady state load of the system and the desired load of the
system based on the user's desired temperature change rate are not the same. For example,
when the indoor air temperature change tends to be stable, it may be 1°C away from the
user's preset desired temperature, that is, the actual cooling/heating capacity of the system is
insufficient to meet the actual needs of the user at this point, and the system output needs to
be increased to eliminate this 1°C temperature deviation. At this point, a desired load greater
than the steady state load is required to drive the current temperature to dynamically approach
the desired temperature to eliminate the temperature deviation. Conversely, a desired load
less than the steady state load may also be required to eliminate the temperature deviation.
This step is intended to dynamically know about the current state of the system and evaluate
whether it is necessary to increase or decrease the system's output capacity so that it
becomes closer to the preset target value.

[0034] When the desired load is acquired, the desired temperature change rate is related to an
actual temperature of the indoor heat exchange unit, a desired temperature set by the
customer, and a desired adjustment time set by the customer. For example, if the desired
temperature differs greatly from the actual temperature, and/or the desired adjustment time set
by the customer is shorter, there is a larger desired temperature change rate, and
correspondingly a larger actual cooling/heating capacity is required to be output. Conversely, if
the desired temperature differs from the actual temperature by a small amount, and/or the
desired adjustment time set by the customer is longer, there is a smaller desired temperature
change rate, and correspondingly only a smaller actual cooling/heating capacity is required to
be output. More specifically, a function of the desired temperature change rate is dT/dtgesireq =-

(1/tg)*Error; where dT/digesireq is the desired temperature change rate, ty is the desired

adjustment time, and Error is a difference between the actual temperature and the desired
temperature.

[0035] After acquiring the evaluation of the system based on the foregoing steps, S400 may be
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executed according to the above result, and the number of operating compressors and
rotational speeds of compressors, and/or the number of operating injectors and opening
degrees of injectors are adjusted, based on the steady state load and/or the desired load. Of
course, the adjustment of the compressors applies to any air conditioning system; the
corresponding adjustment of the injectors only applies to an air conditioning system having this
component, which is typically a large differential pressure system, such as a supercritical
system or a partial subcritical system.

[0036] According to the control method for an air conditioning system in the foregoing
embodiment, the steady load and/or the desired load are acquired by automatically learning a
heat exchange load characteristic curve, and based on this, the number of operating
compressors and rotational speeds of compressors are adjusted, and/or the number of
operating injectors and opening degrees of injectors are adjusted. In this way, it is ensured that
the air conditioning system can stably output a cooling/heating capacity to meet the load
requirements of the indoor heat exchange units, guaranteeing a stable, coordinated and
efficient operation of the system.

[0037] Although on-demand coordination of compressors or injectors is mentioned in step
5400, it is still highly likely that there are multiple ways of coordination in a case that the steady
state load and/or the desired load are satisfied. In this situation, the following modifications can
be further made to optimize the step.

[0038] In one example, the number of operating compressors is adjusted to the minimum
when the steady state load and/or the desired load are satisfied. For example, there are three
parallel compressors with rated output capacities of 50kW, 30kW and 20kW, respectively. In
this case, if the required steady-state load or the desired load is 50kW, there are a plurality of
schemes of turning on the compressors that can satisfy the requirement, e.g., the 50kW
compressor turning on alone; or the 30kW and the 20kW compressors turning on at the same
time. In this case, the higher priority of turning on the compressors is the former, since when
fewer compressors are turned on, the corresponding control is simpler and the operation is
more reliable.

[0039] In another example, when all of the compressors are variable frequency compressors,
the rotational speeds of all operating compressors are adjusted to be the same if the steady
state load and/or the desired load are satisfied. For example, there are three parallel variable
frequency compressors each with a rated output capacity of 20kW. In this case, if the required
steady-state load or the desired load is 30kW, there are a plurality of schemes of turning on
the compressors that can satisfy the requirement, e.g., turning on two 20kW compressors with
one compressor outputting 20kW, and the other one outputting 10kW, or turning on two
compressors at the same time, each outputting 15kW. In this case, the higher priority of turning
on the compressors is the latter, which makes it easier to control the compressor.

[0040] In yet another example, when all of the compressors are fixed frequency compressors,
the steady state load and/or the desired load are satisfied by automatically turning on/closing a
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minimum number of operating fixed frequency compressors. For example, there are four
parallel compressors with rated output capacities of 50kW, 40kW, 30kW, and 20kW,
respectively. In this case, if the required steady state load or the desired load is 90kW, there
are a plurality of schemes of turning on the compressors that can satisfy the requirement, e.g.,
turning on the 50kW and 40kW compressors at the same time; or turning on the 50kW, 30kW,
and 20kW compressors at the same time (if the desired load cannot be exactly satisfied, using
a compressor turning on scheme with a rated output capacity slightly larger than the desired
load is considered); or turning on the 40kW, 30kW and 20kW compressors at the same time. In
this case, the higher priority of turning on the compressors is the first mode, since when fewer
compressors are turned on, the corresponding control is simpler and the operation is more
reliable.

[0041] Since the fixed frequency compressor cannot be stabilized at a set value by frequency
modulation after the temperature cooling capacity reaches the set value, the automatic turning
on/turning off is used to control it within a specific range around the set value. For example,
there are three parallel fixed frequency compressors each with an output capacity of 30kW. In
this case, if the required steady state load or the desired load is 80kW, it is required to turn on
all the three compressors. However, since these compressors cannot be frequency-modulated,
they will provide a cooling capacity 90kW of when all of them are turned on. The surplus 10kW
will cause the temperature of the indoor heat exchange unit to continuously drop and approach
the set value, and eventually fall below the set value. During this process, the actual
temperature change rate continues to increase, and the desired load acquired by the
corresponding calculation is continuously reduced. When it is reduced to 60kW, one of the
fixed frequency compressors that have been turned on can be automatically turned off, and
the other two fixed frequency compressors keep being turned on.

[0042] Alternatively, for systems with injectors, it is also possible to adjust the number of
operating injectors to the minimum when the steady state load and/or the desired load are
satisfied.

[0043] Furthermore, an embodiment of an air conditioning system, according to an air
conditioning system of the present invention as defined by appended independent claim 13, is
further provided herein. It can be either a refrigeration system or a heat pump system.
Moreover, the outdoor cooling/heating unit 100 and the indoor heat exchange unit 200 as well
as the specific condensing component, the evaporating component, the throttling components,
the compressors, and the like contained therein may be conventional mature components.
Moreover, the controller thereof is configured to perform the control method according to any
of the appended method claims.

[0044] That is, the controller has at least some of the functional entities such as a flow rate
evaluation module 310 configured to calculate and estimate a flow rate, a capacity evaluation
module 320 configured to calculate and estimate an actual output capacity, a load evaluation
and prediction module 330 configured to calculate and estimate an actual output load and a
desired output load, and a coordination control module 340 configured to coordinatingly control
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the compressors or injectors based on the evaluation results. In any case, the controller has all
functional entities to carry out the method of the respective appended method claim, when the
air conditioner is configured to operate according to this specific method claim. Of course, it
should be understood by those skilled in the art that the contents related to the adjustment of
injectors described in the aforementioned control method are effective only when the air
conditioning system is provided with injectors. In addition, the controller should also be
associated with a pressure sensor, a temperature sensor or a speed sensor at a specific
position in the system to acquire the parameters required to perform the calculation and
estimation process.

[0045] A system coordination process of the air conditioning system in operation will be
described further in connection with FIG. 1 as follows. First, based on information such as
compressor inlet pressure and/or temperature, outlet pressure and/or temperature, and
compressor rotational speed and the like from the sensors, the flow rate evaluation module
310 of the controller of the air conditioning system acquires a mass flow of the refrigerant
output from the compressors at this point. In the illustrated acquisition mode, for a specific
model of the compressors, the speed curves SPD1, SPD2, etc. can be determined at the
factory, and based on the difference Pres.Lift between the inlet and outlet pressures of the
compressors from the sensor, the mass flow m of the refrigerant output from the compressors
can be acquired. Subsequently, the capacity evaluation module 320 of the controller acquires
the inlet and outlet enthalpy difference Ah of the indoor heat exchange unit based on the
temperature and/or pressure of refrigerant delivered to the indoor heat exchange unit from the
sensors, and on the temperature and/or pressure of refrigerant returned from the indoor heat
exchange unit from the sensors, and then in combination with the mass flow m acquired in the
previous step, the capacity evaluation module 320 calculates the actual cooling capacity Cap.
Of course, for systems with injectors, the resulting Cap has to be multiplied by the ratio of mass
entrainments of the injectors. The ratio of mass entrainments of the injectors can be estimated
from an injector high pressure in the system, and refrigerant temperatures and pressures at
the air inlet and the outlet. Furthermore, the load evaluation and prediction module 330 of the
controller automatically learns the heat exchange load characteristic curve from the calculated
actual output capacity and the actual temperature change rate acquired at the refrigeration
unit, such as a freezer, at this point. According to the figure, the desired cooling load "Demand
Cap" should be greater than the actual cooling capacity at this point, which means that the
actual cooling capacity of the current system is not enough to meet the set demand, and the
output of the cooling capacity needs to be further increased. After acquiring the
aforementioned evaluation results, the coordination control module 340 of the controller
performs coordinated control of the respective compressors and/or injectors. In the process in
which the load is changed from small to large, the smaller-sized No.1 injector (shown in solid
line in the figure) is opened first until it is tuned to the maximum opening degree. If the current
load demand still cannot be met, the larger-sized No. 2 injector (shown in dashed line in the
figure) is opened and the No. 1 injector is temporarily closed. If the No. 2 injector is still slowly
adjusted from O opening degree while the No. 1 injector is closed, the load of the system will
suddenly drop from the load at the full opening degree of the No. 1 injector to the load at the
initial small opening degree of the No. 2 injector, and a large shock may be caused. In this
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example, since the rated flow rate of the No. 1 injector is half that of the No. 2 injector, based
on the foregoing considerations, the No. 2 injector is opened from the half opening degree. As
the load continues to increase, the opening degree of the No. 2 injector continues to increase
until it is opened to the maximum opening degree, and if the current load demand still cannot
be met, then at the same time of keeping the maximum opening degree of No. 2 injector, No. 1
injector is opened again and its opening degree is gradually increased until the maximum
adjustable range of the injectors of the system is reached. Similarly, the compressor operating
strategies of the system can also be adjusted individually or simultaneously. First, the variable
frequency compressor (shown in solid line in the figure) in the system is turned on first until it is
tuned to the maximum speed and the current cooling capacity output still cannot be met.
Therefore, it is necessary to further turn on a fixed frequency compressor (shown in a broken
line) whose output power is approximately equal to the maximum output power of the variable
frequency compressor, and correspondingly, the output of the variable frequency compressor
begins to be adjusted again until the maximum adjustable range of the compressors of the
system is reached. Thus, the whole process of the response of the system to the deviation
between the desired output and the actual output is realized.

[0046] The controllers described above for performing the aforementioned method may
involve several functional entities that do not necessarily have to correspond to physically or
logically independent entities. These functional entities may also be implemented in software,
or implemented in one or more hardware modules or integrated circuits, or implemented in
different processing devices and/or microcontroller devices.

[0047] In the description, examples are used to disclose embodiments of the present
invention, with the purpose of enabling any person skilled in the art to practice the invention,
including making and using any device or system and performing any of the methods covered.
The scope of protection of the present invention is defined by the claims, and may include
other examples that can be conceived by those skilled in the art, as long as these examples fall
into the scope of at least the appended independent claims.
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Patentkrav

1. Styringsfremgangsmade til et klimatiseringssystem, hvilket
klimatiseringssystem omfatter kompressorer og/eller injektorer, og hvilken
styringsfremgangsmade omfatter:
S 100, registrering af et faktisk kgle-/varmekapacitetsoutput via
klimatiseringssystemet, og registrering af en faktisk temperaturaendrings-
rate af en indendgrs varmevekslingsenhed (200);
5200, automatisk lzering af en varmevekslings-belastningskarakteristik-
kurve af den indendgrs varmevekslingsenhed baseret pa den faktiske kgle-
/varmekapacitet og den faktiske temperatureendringsrate;
S300, registrering af en konstant belastning og/eller en gnsket belastning
af den indendgrs varmevekslingsenhed (200) baseret pa varmevekslings-
belastningskarakteristikkurven, hvor den konstante belastning er den
faktiske kgle-/varmekapacitet svarende til punktet, hvor den faktiske
temperaturaendringsrate pa varmevekslings-belastningskarakteristik-
kurven er 0, og den gnske belastning er den faktiske kgle-/varmekapacitet
svarende til punktet, hvor den faktiske temperatursendringsrate pa
varmevekslings-belastningskarakteristikkurven er en gnsket
temperaturaendringsrate; og
S400, tilpasning af antallet af kompressorer i drift ud af naevnte
kompressorer og omdrejningshastigheder af naevnte kompressorer, og/eller
tilpasning af antallet af injektorer i drift ud af navnte injektorer og
abningsgrader af naevnte injektorer, baseret pd den konstante belastning
og/eller den gnskede belastning.

2. Styringsfremgangsmaden ifalge krav 1, hvor den gnskede temperatur-
andringsrate registreres baseret pa en faktisk temperatur af den indendgrs
varmevekslingsenhed, en gnsket temperatur indstillet af en kunde og en gnsket
tilpasningstid indstillet af kunden.

3. Styringsfremgangsmaden ifglge krav 2, hvor den gnskede temperatur-
a&ndringsrate er bestemt som dT/dtdesired =-(1/to)*Error; hvor dT/dtgesired €r den
gnskede temperaturaendringsrate, to er den gnskede tilpasningstid, og Error er en
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forskel mellem den faktiske temperatur og den gnskede temperatur.

4. Styringsfremgangsmaden ifglge et hvilket som helst af kravene 1, 2 eller 3,
hvor varmevekslings-belastningskarakteristikkurven er bestemt som
dT/dt=ki*(belastning-cap); hvor dT/dt er den faktiske temperaturaendringsrate,
cap er den faktiske kgle-/varmekapacitet, ki er en heeldning af en tilpasset
varmevekslings-belastningskarakteristikkurve, og belastning er en tilpasset
konstant belastning.

5. Styringsfremgangsmaden ifglge et hvilket som helst foregdende krav, hvor det
faktiske kgle-/varmekapacitetsoutput via klimatiseringssystemet registreres
baseret i det mindste pa et faktisk flowrateoutput af kompressorerne, en
temperatur og/eller et tryk af et kglemiddel leveret til den indendgrs
varmevekslingsenhed, og en temperatur og/eller et tryk af kglemidlet returneret
fra den indendgrs varmevekslingsenhed.

6. Styringsfremgangsmaden ifglge krav 5, hvor, i et klimatiseringssystem med
kompressorer og injektorer, det faktiske kgle-/varmekapacitetsoutput via
klimatiseringssystemet ogsa er korreleret til et forhold af massemedtagninger af

injektorerne.

7. Styringsfremgangsmaden ifglge krav 5 eller 6, hvor det faktiske flowrateoutput
via kompressoren registreres baseret pa en omdrejningshastighed af
kompressoren, indlgbstryk og/eller indlgbstemperatur, og udlgbstryk og/eller
udlgbstemperatur; eller det faktiske flowrateoutput via kompressoren registreres
baseret pa en flowmaler; eller det faktiske flowrateoutput via kompressoren
registreres baseret pa abningsgrader af drosselelementer ved individuelle
indendgrs varmevekslingsenheder (200) og forskelle mellem deres opstrgms og
nedstrgms tryk.

8. Styringsfremgangsmaden ifglge et hvilket som helst af kravene 1 til 7, hvor
antallet af kompressorer i drift tilpasses til et minimum, ndr den konstante

belastning og/eller den gnskede belastning er opfyldt.
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9. Styringsfremgangsmaden ifglge et hvilket som helst af kravene 1 til 7, hvor,
nar alle kompressorerne er kompressorer med variabel frekvens,
omdrejningshastighederne af alle kompressorer i drift tilpasses til at veere den
samme, hvis den konstante belastning og/eller den gnskede belastning er opfyldt.

10. Styringsfremgangsmaden ifglge et hvilket som helst af kravene 1 til 7, hvor,
nar alle kompressorerne er kompressorer med fast frekvens, den konstante
belastning og/eller den gnskede belastning opfyldes via automatisk
tilkobling/frakobling af et mindste antal kompressorer med fast frekvens i drift.

11. Styringsfremgangsmaden ifglge et hvilket som helst af kravene 1 til 7, hvor
antallet af injektorer i drift tilpasses til et minimum, ndr den konstante belastning
og/eller den gnskede belastning er opfyldt.

12. Styringsfremgangsmaden ifglge et hvilket som helst foregdende krav, hvor
fremgangsmaden til registrering af varmevekslings-belastningskarakteristik-
kurven gennem automatisk leering som beskrevet i S200 omfatter en eller flere af
funktionstilpasning, etablering af et kunstigt neuralt netvaerk og etablering af en
stgttevektormaskinmodel.

13. Klimatiseringssystem omfattende kompressorer og/eller injektorer, og en
styreenhed konfigureret til at udfgre styringsfremgangsmaden ifglge et hvilket
som helst foregdende krav.

14. Klimatiseringssystem ifglge krav 13, hvor klimatiseringssystemet er et kgle-

eller varmepumpesystem.

15. Klimatiseringssystem ifglge krav 13 eller 14, yderligere omfattende en
injektor anbragt i et kglemiddelkredslgb af klimatiseringssystemet.
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